MATH DEPT.
SOLUTION TO
TUTORIAL 4

Solution 4: Linear and quadratic equalities and inequalities, completing the
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square, quadratic formula.

3+2n=5n+7 or 3n=—4 ; n= —-4/3
2X+1=3x+5 or x=-4
X—(2x+1)=3x—10 or x—2x—-1=3x-10 ; -x—1=3x—-10, 9=4x or x=9/4

6t+1 3t+8 L .
A1 - 2t_a multiplying both sides by (4t—1) (2t — 4) we have (6t + 1)(2t—4) = (3t + 8)(4t—1) or

122 22t —4=12t2+ 29t —8or —22t—4=29t—8 ; 5lt=4 or t=4/51

X2 —Ax+2=x2 —4x +4-2=(x-2)2—2, Thus X2 —4x + 2=0 impliesthat (x-2)2—2=0 or (x-2)2=2
;(x—2)=i\/§ and x = 21\/5

5 5 25 25 5., 1
2x2+5x+3=2(x2+§ x)+3=2(x2+§ X+7s)+3-5 =2(x+z)2—§ Then 2x2+5x+3=0

8

5 1 5 1 5 1 5 1 5
i i - 2_— = — 2:— - 2:— - = - =_—
implies that 2(x+4 ) 8 0 or 2(x+4 ) g (x+4 ) 16 'X*7 i\/; or x=—7, *

1 3 .
4 & X= -5 , X==1

2 2 2 1 1 1o 7 2
e —2x—2 = 3(xc—3 X)—2 = 3(xc—3 X+5 ) —2—5 = 3(x—§) -3 , Then 3x¢—-2x-2=0
N 1 7 1 7 1 7 1 7 1
implies that 3(x—§ )2—5 =0 or 3(x—§ )2=§ ;(x—g )2=§ , X=3 = i\/% or x=3 i\[

]_3[7
X =

3



() X2+6x+1=0 x=_(Si ‘32_4(1)(1) or x=—3¢2\/§
141441 -1n/-15
g =

(i) 42 +t+1=0; t= 8 complex solutions.

_2+[44(3)(=2) 2428 1x+[7
=76 " 3

(i)  3x2—2x—2=0; x= 5

(1) 2x—2[B+x impliesthat 2x—x[B+2 or x[b
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(i) 2x -3k —-1[2x+ 2 istwoinequalities
2x-3Xx-1 and X—1[Px+2
2x—-3x-1 X—1[Px+2
2X—xE-1+3 —1-2[Px—xX
x[2 -3

Combining the two inequalities ( remember that the solution set for " and " is the intersection of the two
solution sets ) we have the solution set as— 3 [X [2
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(iii) x2+x-12<0 or (Xx+4)(x—-3)<0 Thenether x+4>0andx—-3<0 or x+4<0andx—-3>0.
Ifx+4>0andx—-3<0 then x>-4 and x< 3. Thusthesolutionsetis-4 <x <3.
If X+4 <0 and x—3>0 then x<-4 andx > 3. Thusthe solution is ZA.
Therefore our solution setis —4<x<3
- |

-4 0 3

(v)  2x2Bx+ 3 or 2x2—5x—3[D; (2x+1)(x—3)[D.
Then either (2x+1)[Dand (x—3)0 0 or 2x+ 1[0 and x—3[0.

If 2x+1[0andx—-3[0,then x [+

and x[B . Thusthe solution set is— 1 xO 3.

2 2
1
If 2x+1[0 and x—3[D then x [+ 5 and x[B ,againthe A .
1
Thus our solution set is -5 xOd 3.
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(v) X(x=7)>8 or x2 —7x—8>0.Then (x—8)(x+1) >0. Then either (x—8)>0 and(x+1)>00rx-8<0

andx+1<0.

If x—8>0 and x+1>0 then x>8 and x>—1.If x>8thenitiscertainly > -1, Thusthe solution set to
the first set of inequalitiesis x > 8.

Now, if x—8<0 and x+1<0 then x<8 and x<-1.

Now if x <—1itiscertainly < 8. thus the solution set to the second set of inequalitiesis x <—1 We thus
arriveat thesolutionsetas x<—1 orx>8.
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V) 2 > e
There are anumber of cases.
Casel x+2>0andx+1>0 i.e. x>—1 Thenwe can multiply both sidesby (x+1)(x+2) without
5
changing the inequality sign. Weabtain x+1> 3(x+2) or x+1>3x+6 ; 2x<—50rx<—§ . Thuswe
have an empty solution set since x must be > -1.
Casell x+2>0and x+1<0 .Then x>—-2 and x<—-1o0r -2<x<-1.Then multiplying both sides by
X + 2 leaves the inequality sign the same while multiplying both sides by x + 1 reverses the inequality sign. (
5 5
(x+2)(x+1) <0) Then 3(x+2) >x+1 or 3x+6>x+1; 2x>-5 and X>-—3 . Combining xX>-5
with —2<x<-1 weobtain —2<x<-1
Caeselll x+2<0 and x+1>0 .Then x<—-2 andx>—-1.No solution.
CaselV x+2<0 and x+1<0 .Then x<-2 and x<-1.ieex<-2.(ifx<-2thenitis<-1).
Then (x+2)(x+1) > 0 and multiplying both sides by (x+2)(x+1) leaves the inequality sign unchanged. Then

5 . . . 5, . 5 -
x+1>3(x+2) or X<-5 asinCasel . Thusoursolutlonset|sx<-§ (smcelfx<—§ thenitis<-2).

- . 5
Combining these cases we have as a solution set X<—5 or —2<X<-—

4+— +—>

52 2 -1

REMARK: One can solve inequalities such as x2+x—-12>0 by first graphing the function y = x2 + x —12 . Then from the
graph the solution can be easily observed as those values of x for which the graph lies above the x axis.



